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YCAOBUA PABOTOCNOCOBHOCTU MHOTOMOTOYHbIX PEKYMEPATUBHbIX
TENAOOBMEHHUKOB KPUOTEHHbBIX YCTAHOBOK

MHoeonomouwsle pexkynepamusgHole mMenio0OMeHHUKL ULLPOKO LUCNOAbIYIOMCS 8 KPUO-
eeHHbLx ycmaroskax. llpu paspabomre meniooOMeHHUKO8 HEOOXOOUMO KOHMPOAUPO-
8amo ux pabomocnocobHOCHIb ¢ YUEmom 8IMopoeo HAUaLd MepmooUrHamuKku. /s 08yxno-
MOUHO20 MenA00OMeHHUKA NPOBepKa pabomocnocoOHOCmIL MOJHCemn NPOBOOUNILCS MOAb-
KO HQ OCHOBe MepMOOUHAMULECKOSO AHAAUZA pearuslyemoslx npoyeccos. B cayuae ucnoso-
308QAHUL MHOCONOMOUHBLX ANNAPAMOB8 MAKO20 AHAAUA HEDOCTANMOUHO 04 NPOBEPKL LUX
pabomocnocobrocmu. Cihopmyruposanel 8 obuiem cayuae docmamourole ycaosus pabo-
MOCnOcCOBHOCMIL MHOCONONMOUHO20 Meni00bmernnuka. OHU UALIOCMPUPYIOMCS PAO0OM
npuMepos8, OMHOCAUUXCL K MPEXNOMOUHbIM menioodmernukam. [Ipedrocenmnas nemo-
duka nosgoasiem 06xo0umocs 6e3 8ol4UCACHUL MeMnepamyp 8cex NOMoK08 U napamen -
P08 UHMEHCUBHOCTU MeNnA000MeHa.

Karouesvie crosa: Kpuoeennas ycmanoska. Jsyxnomounolil meniooomeHruk. Mroeono-
mounbLii menioobmennuk. Bosoyxopasdeaumenrvras ycmarnoska. [lepsoe u smopoe waua-
aa mepmoounanuru. (q—1/T)-ouaepanma. Pabomocnocobrocmoe menioobmennusa. He-
006x00umoe u docmamouroe Ycrosue padbomocnocobHocmu menio0OMEeHHUKA.
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CONDITIONS OF OPERABILITY OF MULTICIRCUIT
RECUPERATIVE HEAT EXCHANGERS FOR CRYOGENIC PLANTS

Multicircuit recuperative heat exchanger are widely used in cryogenic plant. By development
of heat exchanger it is necessary to supervise their operability in view of the second law of
thermodynamics. For double-flow heat exchanger the check of operability can be carried out
only on the basis of the thermodynamic analysis of realize processes. In case of using of
multicircuit devices of such analysis it is not enough for check of their operability. Sufficient
conditions of multicircuit heat exchanger operability are formulated generally. They are
illustrated by a number of the examples concerning to three-flow heat exchangers. The
offered method allows to do without calculation of temperatures of all flows and parameters
of intensity of heat exchange.

Keywords: Cryogenic plant. Double-flow heat exchanger. Multicircuit heat exchanger. Air
separation plant. First and second laws of thermodynamics. (q—1/T)-diagram. Heat

exchanger operability. Necessary and sufficient condition of heat exchanger operability.

1. BBEAEHUE

BasoBbie kpuorenHble 1MKIb (JIunne, Kaona, Tedi-
JanaTa, Kamuiiel) mocTpoenbsl Ha OCHOBe ABYXMOTOUHBIX
peKyrnepaTHBHbIX TenaooOMeHHUKOB. M 3T0 He cayuaii-
Ho. Pa6oTocrnoco6HOCTb 9THX aNnapaToB MOKeT obecrie-
YHUBATHCSl TIPH COBMECTHOM HCIOJb30BAHUH TIEPBOTO U
BTOPOro Hayajla TepMojAMHAMUKU. B GosblinHCTBE Cily-
yaeB Mpu aHajude 6a30BbIX KPUOTEHHBIX LIMKJIOB y1aéTcs
Ha OCHOBe TemyioBOro 6ajaHca annapaToB U 3HAHHS Tep-
MOJMHAMUUECKUX CBOHCTB pabouyero Tesa OMpeNesUTh
napameTpbl BO BCeX TouKax Lukia. MiHorna aist Haxoxnie-
HUSI TapamMeTpoB paboyero Tesa Ha BbIXOJE U3 TerJi000-
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MEHHHMKA MPUXOJUTCA CTPOUTH ¢-T-auarpaMmmy W npume-
HSITh /151 €€ aHa/IM3a BTOPOe HAuaJ10 TePMOMHAMUKH.
BBenéMm mnoHsiTHE TEPMOAMHAMHUECKH pa3peliMMoi
cxeMbl ycTaHoBKM. [Toa 3TUM OyaeT noHuMmaTbesl ycra-
HOBKA, B KOTOPOH BCe MapaMeTpbl KJIIOUYEBbIX TOUEK MO-
ryT ObITb orpejie/ieHbl TOJIbKO Ha OCHOBE MEPBOro U BTO-
poro HauaJ TepMOJMHAMUKH. PeasuayeMocTb MnpoueccoB
B TeIJIOOOMEHHbBIX annapaTax Takod yCTAaHOBKH MOXKET
ObLITb yyTeHa MyTEM 3ajaHusi 0O0OCHOBAHHOHM Pa3HOCTH
Temrepatyp (TemrepaTypHOro Haropa) B HECKOJbKHUX
HanboJiee HANPSLKEHHDBIX /I Tervonepeiaynd ceueHHsIX.
Orcioa ciieflyet, 4To CXeMbl YCTAaHOBOK C 06a30BbIMH
KPHOIEHHBbIMHM LIMKJIAMH TEPMOJAMHAMMYECKH paspellu-



